Although the minimal polynomials of the elements of degree n that we obtain have usually smaller coefficients than the polynomial P from which we started, it is also often the case that they have much greater coefficients than those of P, and this is because the "size" of P does not directly reflect the size of the coefficients (see above).
Note that it is absolutely not true that our algorithm will give all the subfields of 7~. In fact, the LLL algorithm gives us exactly n vectors, but a number field of degree n may have much more than n distinct subfields.
The algorithm, which we name POLRED for polynomial reduction, is as follows. [PMD] .
A totally real octic field 7~ of discriminant d = 282300416 is generated by a root of the polynomial Applying POLRED to P(X) we obtain thus showing that the fields generated by the roots of the polynomials given in [PMD] are isomorphic, and also that is a subfield. The fact that the same polynomial is obtained several times gives also some information on the Galois group of the Galois closure of the number field I, since it shows that the automorphism group of K is non-trivial. where four of the polynomials given for this field in [PMD] (1) As already mentioned the POLRED algorithm may give only polynomials of degree less than n, hence the above algorithm will fail in that case. This is a very rare occurence.
(2) At the end of step 2 there may be several i such that v. In that case, it may be useful to output all the possibilities (after executing step 3 on each of them) instead of only one. In practice, this is also rare.
